Purification and properties of creatinine iminohydrolase from Flavobacterium filamentosum.
Creatinine iminohydrolase (EC 3.5.4.21), which catalyzes hydrolysis of creatinine to N-methylhydantoin and ammonia, was purified from Flavobacterium filamentosum. The average molecular weight of the purified enzyme was 272,480, and the subunit molecular weight was 44,300. Extensive specificity studies indicated that the enzyme utilized cytosine (Km, 0.62 mM; Vm, 20.1 units/mg) as well as creatinine (Km, 5.00 mM; Vm, 40.4 units/mg) as a substrate. Each was a competitive inhibitor toward hydrolysis of the other compound. Dialysis of creatinine iminohydrolase in the presence of 0.01 M Tris phosphate buffer, pH 7.5, containing 1,10-phenanthroline decreased activity by 98%. Reactivation was accomplished by incubating the apoenzyme in the presence of certain divalent metal chlorides, listed in decreasing order of effectiveness: iron(II), zinc, cobalt(II), cadmium, and nickel. The extent of reactivation depended on the substrate and on which metal ion was added to the apoenzyme. Creatinine to cytosine activity ratios varied from 1:3.75 (iron(II) chloride), to 1:0.9 (zinc chloride), to 1:0.06 (nickel chloride). For different preparations of the holoenzyme that ratio ranged from 1:0.45 to 1:1.10. Variable but significant quantities of zinc and iron were present in all preparations of the purified enzyme.